Primary cutaneous T-cell lymphomas (CTCL) excluding mycosis fungoides (MF) were discussed in 2 sessions of the 2011 Society for Hematopathology/ European Association of Haematopathology Workshop, Los Angeles, CA. Session 2 focused on primary cutaneous CD30+ T-cell lymphoproliferative disorders and their differential diagnosis, including systemic CD30+ T-cell lymphoma secondarily infiltrating the skin. Interesting features like special morphologic variants and atypical phenotypes were presented. In addition, the possibility of rare ALK+ primary cutaneous lymphomas was discussed. Session 3 examined other more uncommon non-MF CTCLs, including subcutaneous panniculitis-like T-cell lymphoma, extranodal NK/T-cell lymphoma, hydroa vacciniforme-like T-cell lymphoma, and rare subtypes of primary cutaneous peripheral T-cell lymphoma, not otherwise specified. In addition, systemic T-cell lymphomas involving the skin secondarily, such as angioimmunoblastic T-cell lymphoma, were included in this session. In this report, novel findings, areas of special interest, and diagnostic challenges emerging from the cases submitted to the workshop will be highlighted. The necessity to integrate histologic, immunophenotypical, genetic, and in particular, clinical data to arrive at the correct diagnosis, and subsequently provide adequate treatment, is emphasized.
The term primary cutaneous T-cell lymphoma (CTCL) refers to cutaneous T-cell lymphomas that manifest in the skin with no evidence of extracutaneous disease at the time of diagnosis. CTCL accounts for approximately 70% of all primary cutaneous lymphomas ❚Table 1❚, with the vast majority being mycosis fungoides (MF) and its variants (summarized by Song et al 1 in this issue of the Journal). Two sessions of the 2011 Society for Hematopathology/ European Association for Haematopathology Workshop were devoted to discussion of CTCL other than MF. The 2008 World Health Organization (WHO) classification of tumors of hematopoietic and lymphoid tissue together with the European Organisation for Research and Treatment of Cancer (EORTC) recognize as CTCL other than MF the group of primary cutaneous CD30+ T-cell lymphoproliferative disorders (LPDs) and a group of more uncommon non-MF CTCLs including primary CTCL, rare subtypes. 2, 3 Session 2 dealt with the topic of primary cutaneous CD30+ T-cell LPDs. Submitted cases included in this session illustrated the morphologic and immunophenotypical spectrum of primary and secondary cutaneous CD30+ T-cell LPD. This session was divided into cases representing primary cutaneous anaplastic large cell lymphoma (C-ALCL), ALK+ C-ALCL, lymphomatoid papulosis (LyP), borderline cases, and secondary cutaneous CD30+ ALCL.
Session 3 dealt with more uncommon CTCL subtypes including subcutaneous panniculitis-like T-cell lymphoma (SPTCL), primary cutaneous g/d T-cell lymphoma (PCGD-TCL), extranodal NK/T-cell lymphoma, hydroa vacciniforme-like T-cell lymphoma, and (rare subtypes of) primary cutaneous peripheral T-cell lymphoma, not otherwise specified (PTCL-NOS). In addition, systemic T-cell lymphomas involving the skin secondarily, such as angioimmunoblastic T-cell lymphoma, were included in this session. This review summarizes the discussions and conclusions of sessions 2 and 3 on CTCL other than MF. It is not intended to provide a comprehensive review of CTCL, but to highlight novel findings, areas of special interest, and diagnostic challenges illustrated by the spectrum of interesting and sometimes unusual cases submitted to the workshop.
Primary Cutaneous CD30+ T-Cell Lymphoproliferative Disorders
Primary cutaneous CD30+ T-cell lymphoproliferative disorders are the second most common group of CTCLs, accounting for approximately 30% of the cases. 2 Three types are recognized in the 2008 WHO classification: C-ALCL, lymphomatoid papulosis (LyP), and borderline lesions. 4 These entities seem to represent a spectrum of related conditions that show overlapping clinical and histologic features and may coexist in individual patients ❚Table 2❚. The disease must be distinguished from systemic ALCL with cutaneous involvement, which represents a separate disease with different clinical features, treatment, and outcome. Primary C-ALCL C-ALCL is defined as a CTCL composed of large anaplastic, pleomorphic cells with expression of CD30 in more than 75% of tumor cells. It occurs predominantly in the adult/ elderly population, is rare in children, and shows a male predominance (2:1). 4 Clinically, most patients have solitary or localized nodules, tumors, or papules that frequently become ulcerated. Partial or complete regression may occur, but skin relapses are often observed. Multifocal lesions are reported in approximately 20% of the patients, as was demonstrated in 3 of the submitted cases (cases 13, 266, and 299). Regional lymph nodes may be involved in 10% of the patients (see the end of this section and the section on lymphomatoid papulosis).
Morphologically, the infiltrate is usually diffuse and involves the dermis and subcutaneous tissue characterized by cohesive sheets of large, pleomorphic, and sometimes multinucleated giant cells resembling Reed-Sternberg cells ❚Image 1A❚, ❚Image 1B❚, ❚Image 1C❚, and ❚Image 1D❚. Although epidermal invasion may occur, epidermotropism is rare. A discrete inflammatory background may be present; however, when the inflammatory background is abundant, a differential diagnosis with LyP or even reactive conditions may be considered. Two cases submitted illustrated this differential diagnosis. In case 13, the extensive granulomatous reaction delayed the diagnosis of C-ALCL for several months. In case 254, the ulcerated lesion with numerous admixed neutrophils (neutrophil-rich or pyogenic variant) masked the neoplastic lymphoid population, mimicking an inflammatory condition such as pyoderma ❚Image 1E❚ and ❚Image 1F❚. 5 In both cases CD30 staining highlighted the atypical cells in the background and together with the clinical presentation helped to render the correct diagnosis ❚Image 1G❚. Some cases, in addition to an abundant inflammatory infiltrate, are also accompanied by prominent epidermal hyperplasia mimicking squamous cell carcinoma. Case 146 was an example of the so-called pseudoepitheliomatous hyperplasia variant of C-ALCL ❚Image 1H❚, ❚Image 1I❚, and ❚Image 1J❚. Most patients with pseudoepitheliomatous hyperplasia have 1 or several lesions that show spontaneous regression and even complete resolution within a few months of initial diagnosis. Because these cases seem to follow a relatively benign clinical course, a conservative watch and wait approach is recommended to avoid unnecessary surgery and/or radiation. 6 The immunophenotype of C-ALCL is characterized by a uniform membrane and Golgi expression of CD30 in most tumor cells (Image 1D, Image 1G, and Image 1J). The neoplastic cells show an activated CD4+ T-cell phenotype (Image 1C) with variable loss of CD2, CD5, CD7, and/or CD3, and expression of cytotoxic granule-associated proteins granzyme B, perforin, and/or TIA-1. Three cases submitted to the workshop represented examples of the classic phenotype of C-ALCL (cases 13, 90, and 299). Fewer than 5% of the cases have a cytotoxic CD8+ T-cell phenotype, as was illustrated in case 146 ❚Image 1K❚. Interestingly, although CD4/CD8 double negative phenotype is rare, 5 cases submitted to the workshop revealed this phenotype (cases 30, 174, 220, 254, and 266). Of note, 3 of these cases developed under special conditions such as seroma associated in a patient with dermatomyositis (case 30), in an HIV-positive patient (case 174), and in a post-transplant setting (case 220). Although several reports describe C-ALCL in transplant recipients 7, 8 and HIV+ patients, 5, 9 neither conditions are recognized as an associated or predisposing clinical feature of conventional C-ALCL. Interestingly, a relatively high frequency of the neutrophilrich variant of C-ALCL has been reported in patients with compromised immune systems. 10 Unlike systemic CD30+ lymphomas, most C-ALCL lesions express the cutaneous lymphocyte antigen (CLA), but are negative for the epithelial membrane antigen (EMA). Nevertheless, weak and focal heterogeneous expression of EMA may be observed and does not preclude the diagnosis of C-ALCL ❚Image 1L❚. 11 Staining for the anaplastic lymphoma kinase (ALK) protein, indicative of the t(2;5) chromosomal translocation or its variants is negative (exceptions described later in this article).
Genetically, most cases show clonal rearrangement of T-cell receptor (TCR) genes. Recently, a recurrent translocation involving IRF4/MUM1 oncogene locus at chromosome 6p25.3 was initially described to occur in 57% of C-ALCLs, as opposed to systemic ALCL or other peripheral T-cell lymphomas, not otherwise specified, where this translocation was rarely observed. 12 Two further studies corroborated the presence of IRF4/MUM1 translocation almost exclusively in C-ALCL; however, the frequency was lower-20% in one study and 26% in the second study. 13, 14 The panel performed fluorescence in situ hybridization (FISH) analysis in 8 C-ALCL submitted cases (cases 13, 30, 90, 146, 220, 254, 266 , and 299) using a break-apart IRF4 probe (BAC clones RP3-416J7, RP5-1077H22, and RP5-856G1). One case was positive (case 266) ❚Image 1M❚, accounting for 13% of the cases analyzed. Taken together, all the cases reported in the literature [12] [13] [14] and the cases analyzed in this workshop, the frequency of IRF4 translocation in C-ALCL is estimated to be around 26% (24/90 cases). The expression of IRF4/MUM1 protein does not correlate with the presence of the translocation and cannot be used as surrogate marker. Interestingly, despite the absence of IRF4/MUM1 translocation in systemic ALCL cases, the vast majority of cases show a strong expression of IRF4/MUM1 protein, suggesting that the expression of this protein might be important for the pathogenesis of cutaneous and systemic ALCL cases.
The prognosis of C-ALCL is favorable, with 5-year survival rates between 76% and 96%. 15 Spontaneous tumor regression, either partial or complete, is observed in 23% to 44% of the cases after a median period of 2 months (1 week to 6 months). The disease recurs in the skin in 39% of the cases. Importantly, regional lymph node involvement does not change the good prognosis of the disease. 2 As initial therapy for patients presenting with solitary or few localized lesions, surgical excision or radiotherapy is recommended. With both therapeutic approaches, 95% complete remission can be achieved. 15 Low-dose methotrexate has been proposed as therapy for multifocal C-ALCL. 16 The use of multiagent chemotherapy is no longer recommended, except for rare cases of systemic disease. 15 
ALK+ Primary C-ALCL
Isolated cases of C-ALCL without systemic disease and cytoplasmic ALK protein expression in the tumor cells characteristic of a variant translocation have been reported. [17] [18] [19] These cases demonstrate the diagnostic pitfalls that may be encountered when differentiating C-ALCL from systemic ALCL with cutaneous involvement. Before and during the workshop, the significance of ALK protein expression in "primary cutaneous" CD30+ LPD indicative of ALK translocation was extensively discussed by the panel. Four cases submitted to the workshop highlighted the problems in classifying these cases (cases 42, 233, 238, and 288). Two cases presented as a solitary lesion, 1 case was associated with MF, and 1 case developed in a clinical setting resembling MF. The patients included 3 men between 27 and 70 years of age and a 64-year-old woman, with follow-up periods ranging between 1 and 20 years and no systemic disease. FISH analysis using a break-apart probe set flanking the ALK locus confirmed the presence of an ALK translocation in all 4 cases. An example of the complexity of these cases was demonstrated by case 288 of a 31-year-old patient who developed a scaly skin rash when he was 11 years old, which was diagnosed as parapsoriasis and treated with psoralen/UVA (PUVA). He presented again at age 21 years with dry scaly patches on his hands, arms, and legs and was lost to follow-up before further treatment. At age 31 years, the patient presented again with a 2-year history of an 8-mm ulcerated nodule in his popliteal fossa. Elsewhere, the skin showed a widespread poikilodermatous red rash with several interspersed scaly patches that was considered clinically to be poikilodermatous MF. Review of his first skin biopsy findings from age 11 years showed a mild lymphocytic infiltrate without atypia in the epidermis and upper dermis, which was retrospectively demonstrated to be cytoplasmic ALK+. A biopsy of the skin nodule 20 years later showed the typical morphology and phenotype of C-ALCL, whereas a biopsy of the skin rash revealed histologic features suggestive of MF; both biopsies showed cytoplasmic ALK positivity. In all 3 lesions, an ALK break indicative of a translocation was demonstrated with FISH. Case 238 was very similar and corresponded to a 70-year-old man with a 20-year history of MF and new ulcerated nodules in the foot. A biopsy of these nodules showed the classic features of C-ALCL, with cytoplasmic subtypes represent a spectrum of overlapping features that in part correlates with the age of the skin lesion biopsy specimen, and may be present in individual patients at the same time, as was demonstrated in case 135. Immunophenotypically, the CD30+ large atypical cells are CD4+ in most cases, but CD8+ cases, especially in children, have been reported and represent about 5% of LyP types A-C. 22 15 as demonstrated by case 152 (Image 2F). LyP type C lesions are composed of a monotonous population of cohesive sheets of CD30+ large anaplastic lymphoid cells with only few admixed reactive inflammatory cells mimicking C-ALCL (Image 2G). The differential diagnosis with C-ALCL is not always easy and requires a careful clinicopathologic correlation. This was seen in case 69, a 68-year-old man who had papules on the right foot that resolved over 8 weeks. The lesions recurred 2 months later in the legs and earlobes and regressed after 3 to 4 weeks. Morphologically, the lesions were characterized by a diffuse, monotonous infiltration of large, cohesive CD30+, CD3+, CD4-, CD8-cells involving mainly the dermis (Image 2H and Image 2I). Clonal analysis revealed that the different lesions were clonally related. Interestingly, FISH analysis revealed a break in the IRF4/MUM1 locus indicative of a 6p25.3 translocation characteristic of C-ALCL. 13 Over a period of several years the patient has continued with the same clinical findings. Despite the striking morphology and presence of the IRF4/MUM1 break, the panel agreed that because of the waxing and waning clinical picture, this case was better classified as LyP type C. Recently, cases with clinical features of LyP but with histopathologic changes mimicking primary aggressive epidermotropic CD8+ cytotoxic T-cell lymphoma have been recognized and the term LyP type D has been proposed for this unusual variant. 23 This variant is characterized by medium-sized, pleomorphic lymphocytes infiltrating the ALK positivity and ALK break demonstrated with FISH. The patient experienced a recurrence of similar lesions 7 years later on the back and buttocks, which were clonally related to the skin nodules in the foot, as demonstrated by identical clonal product size peaks in the TCR gene rearrangement studies. Unfortunately, the clonal relatedness of the MF lesion and the ALK+ C-ALCL could not be demonstrated, leaving open the question of whether these represented 2 independent lesions or if the ALK+ C-ALCL was the result of transformed MF. However, neither of these patients developed a systemic disease. In case 233, a 27-year-old man with a solitary lesion, the ALK staining was nuclear and cytoplasmic, characteristic of a t(2;5) chromosomal translocation. This patient had been followed up for only 1 year, and the possibility that he might develop a systemic disease cannot be excluded.
After extensive discussions, the panel arrived at the conclusion that cases with ALK positivity, such as the 4 cases submitted to the workshop, should be diagnosed as ALK+ C-ALCL until data from more cases can show whether these cases represent true ALK+ C-ALCL cases or whether some cases represent transformed MF with secondary ALK translocation. Further proof that primary cutaneous ALK+ ALCLs exist was provided by a recent series of pediatric ALK+ ALCL, in which 6 children presented with a single skin lesion without developing systemic disease after a median follow-up of 7 years (ratio, 1-8 years). 20 Interestingly, in contrast to the cases in the workshop where 3 of 4 cases expressed cytoplasmic ALK protein indicative of a variant translocation, in the pediatric population 5 of 6 cases showed nuclear-cytoplasmic ALK staining characteristic of the t(2;5) chromosomal translocation. Indeed, the question regarding how these patients should be treated still remains. In the reported cases, as well as in the cases in the workshop, complete resection of the lesion with or without local radiation resulted in complete remissions. Conservative therapy seems justified after systemic disease is thoroughly excluded in these cases.
Lymphomatoid Papulosis
LyP is defined as a chronic, recurrent, self-healing skin disease composed of large anaplastic, immunoblastic, or Hodgkin-like cells in a marked inflammatory background. LyP occurs mainly in adults (median age, 45 years) but children may also be affected. 4, 21 A male predominance has been found, with a male-to-female ratio of 2 to 3:1. Clinically, LyP is characterized by the presence of papular, papulonecrotic, and/or nodular skin lesions at different stages of development affecting predominantly the trunk and extremities. Skin lesions regress spontaneously within 3 to 12 weeks, and may leave superficial, hyperpigmented scars. The duration of the disease may vary from a couple of months up to many years. 4 The 2008 WHO classification recognizes 3 histologic subtypes of LyP, types A, B, and C ❚Image 2❚. These histologic epidermotropic cytotoxic T-cell lymphoma. Both cases had a clinical presentation typical of LyP. Although CD30 expression has been reported sporadically in primary aggressive epidermotropic CD8+ cytotoxic T-cell lymphoma, CTCLs with strong and uniform expression of CD30 and CD8 most likely belong to the spectrum of primary cutaneous CD30+ LPD. Features that favor a diagnosis of LyP type D, besides the homogeneous expression of CD30, are epidermis with a pagetoid reticulosis-like pattern (Image 2J). The neoplastic cells express CD30, CD8 (Image 2K and Image 2L), and βF1 positivity and at least 1 cytotoxic protein, TIA1 and/or granzyme B. Interestingly, CD56 might be positive; however, Epstein-Barr virus (EBV) is always negative. The diagnostic challenge of these cases was well demonstrated by cases 38 and 178, which originally were diagnosed as primary cutaneous CD8+ aggressive In 5% to 20% of patients, LyP may be preceded by, associated with, or followed by another type of malignant (cutaneous) lymphoma, generally MF, C-ALCL, or Hodgkin lymphoma. Case 128 was particularly instructive because LyP developed 5 years after a systemic ALK-ALCL. Molecular analysis was necessary in this case to demonstrate that the skin lesions were clonally unrelated to the systemic ALCL. An additional challenge in the differential diagnosis with the relative young age at onset, the clinical presentation with waxing and waning erythematous papules or small nodules that resolve spontaneously within several weeks, and the indolent behavior. The differential diagnosis of LyP includes not only other CTCLs but also various inflammatory and infectious disorders that might have large, atypical, activated CD30+ cells 24, 25 (discussed in the article by Sarantopoulos et al 26 in this issue of the Journal). 
Secondary Cutaneous CD30+ Anaplastic Large T-Cell Lymphoma
The differential diagnosis of a cutaneous CD30+ LPD includes MF with transformed CD30+ large cells and skin localization of a systemic CD30+ ALCL. Both systemic ALK+ and ALK-ALCLs frequently involve lymph nodes and extranodal sites including skin, soft tissues, and bone. One of the major problems in the differential diagnosis is that there are no reliable histologic criteria to differentiate between a primary and secondary cutaneous CD30+ ALCL. It has been suggested that to exclude a secondary cutaneous CD30+ ALCL, adequate staging in all patients with a cutaneous CD30+ ALCL should be done. 16 Seven cases of systemic ALCL with skin involvement were submitted to the workshop. In 2 of 3 systemic ALK-ALCLs submitted (cases 103 and 107) the skin was the initial manifestation of the disease. In general, systemic involvement occurs in less than 6 months, as occurred in these 2 cases (2 and 4 months, respectively). More importantly, patients with secondary cutaneous CD30+ ALCL have a significant difference in survival, with a survival of 25% at 5 years vs more than 90% in patients with primary CD30+ C-ALCL. 16 Three of the 4 ALK+ ALCL cases (20, 73 , and 167) were typical examples of the small cell variant with CD8+ phenotype. The small cell variant of ALK+ ALCL is frequently associated with widespread disseminated disease and the initial biopsy may come from skin or other extranodal sites, contributing to the difficulty in making this diagnosis. 28 This variant represents approximately 10% of ALK+ ALCL, and the skin is involved in 78% of these cases. The patients are often young, as demonstrated in cases 20 and 73, and morphologically, the dermis is infiltrated by numerous small lymphocytes with irregular nuclei, which are often CD30-; only a minor population of large cells are CD30+. 29 Although a particularly useful diagnostic feature in the small cell variant is the tendency of ALK+, CD30+, large cells to be distributed in a perivascular pattern rather than randomly scattered, in the cases submitted to the workshop only randomly scattered cells were CD30+ and ALK+. 30 PCGD-TCL, primary cutaneous CD8+ aggressive epidermotropic cytotoxic T-cell lymphoma, and primary cutaneous CD4+ small/medium systemic ALCL is the fact that 5% to 10% of LyP cases may involve regional lymph nodes, 16 which does not make it a systemic disease, as was shown in cases 222 and 273. Useful in the differential diagnosis is the fact that the nodal lesions are in the lymphatic drainage of the dominant cutaneous lesion. Without clinical information, it is not possible, based on morphology alone, to distinguish between lymphatic drainage or nodal involvement by systemic ALCL. Both might show prominent subcapsular and sinusoidal infiltration. To complicate things more, recently it was reported that nodal involvement by C-ALCL may mimic classic Hodgkin lymphoma, not only morphologically but also phenotypically with coexpression of CD30 and CD15 by the tumor cells that may lead to a mistaken diagnosis of classic Hodgkin lymphoma. In these cases molecular analysis is necessary to demonstrate a common T-cell clone. 27 Of note, in some cases the regional lymphadenopathy might regress spontaneously. Patients with regional lymph node involvement have a similar prognosis to those who only have skin lesions. 16 LyP has an excellent prognosis; only 2% of the patients died of systemic disease after a median follow-up duration of 77 months. 16 
Uncommon Types of CTCL Other Than MF

Borderline Cases
According to the 2008 WHO classification, the term "borderline" refers to cases in which, despite careful clinicopathologic correlation, a definite distinction between C-ALCL and LyP cannot be made. However, follow-up will generally disclose whether such patients have C-ALCL or LyP. It is important to stress that the borderline diagnosis should only be used at the time of first diagnosis and not for individual lesions in the follow-up of the disease. Case 209 exemplified the difficulties that might be encountered in daily practice. An 11-year-old girl presented with a 6-week history of a 1.5-cm nodule in the right proximal forearm and a large indurated mass in the right arm. Biopsies of both lesions were performed. The nodule had the typical morphology of C-ALCL with sheets of cohesive large, pleomorphic CD30+ cells and pseudoepitheliomatous hyperplasia of the skin. The indurated mass had the morphology of LyP with scattered large CD30+ cells in an inflammatory background. One lesion was surgically removed and the other underwent spontaneous resolution after 4 months. A diagnosis of C-ALCL was proposed because the large, rapidly growing lesion suggested an aggressive lymphoma. However, the panel felt that because of the age of the patient and the morphologic discordance between the 2 lesions, this case was better classified as "borderline." Nevertheless, despite the clinical presentation, children and young patients (under 20 years) usually have LyP. 16 In these cases, a watch and wait period is recommended to avoid unnecessary treatment. In most cases, the larger skin lesions disappeared completely within 2 to 4 months, as was well illustrated in this case. and dermis are typically uninvolved. Rimming of individual fat cells by neoplastic T cells is a helpful, though nonspecific diagnostic feature. Necrosis, karyorrhexis, and cytophagocytosis are common findings. In the early stages, the neoplastic infiltrates may lack significant atypia and a heavy inflammatory infiltrate may predominate. The neoplastic cells have an α/β+, CD3+, CD4-, CD8+ T-cell phenotype ❚Image 3C❚ and ❚Image 3D❚, with expression of cytotoxic proteins. CD30 and CD56 are rarely, if ever, expressed. Positive staining for βF1, preferably in combination with negative staining for TCR g/d, is extremely helpful in differentiating SPTCL from PCGD-TCL. If these stains cannot be performed, or in case of negative staining for βF1, other criteria listed in Table 3 may be helpful, as illustrated by 1 of the 7 cases of SPTCL submitted to the workshop (case 161). This concerned a pediatric patient who first had a localized subcutaneous nodular lesion on the back, and 7 years later developed new lesions on the right arm. Because the neoplastic T-cells were negative for βF1 and only partly positive for CD8, a diagnosis of PCGD-TCL was considered. However, the strictly subcutaneous infiltrates without dermal or epidermal involvement, negative CD56 staining, and prolonged survival argued against this diagnosis, so a definite diagnosis of SPTCL was made.
Approximately 20% of patients with SPTCL may have associated autoimmune diseases, most commonly systemic lupus erythematous. Furthermore, lupus profundus panniculitis and SPTCL may have overlapping clinical and histologic features, making this differential diagnosis rather difficult (discussed in the article by Sarantopoulos et al 26 in this issue of the Journal).
PCGD-TCL
PCGD-TCL is a lymphoma composed of a clonal proliferation of mature, activated g/d T cells with a cytotoxic phenotype. 2, 3, 33 This group includes cases previously known as SPTCL with a g/d T-cell phenotype. PCGD-TCLs generally present with disseminated plaques and/or ulceronecrotic nodules or tumors. Mucosal and other extranodal sites are T-cell lymphoma remain provisional entities; more information is needed before they can be considered distinct entities. EBV-positive natural killer (NK)/T-cell LPDs can also infiltrate primarily the skin including the new recognized entity hydroa vacciniforme (HV)-like lymphoma (HVLL) and extranodal NK/T-cell lymphoma, nasal type.
SPTCL
SPTCL was originally defined as a cytotoxic T-cell lymphoma, which preferentially infiltrated the subcutaneous tissue, was often complicated by a hemophagocytic syndrome (HPS), had an aggressive clinical course, and should therefore be treated with aggressive multiagent chemotherapy. 31, 32 More recent studies showed clinical, histologic, and immunophenotypical differences between SPTCL with an α/β T-cell phenotype compared with those with a γ/δ T-cell phenotype, thus suggesting different entities (Table 3) . 30 In recent classifications, the term SPTCL is only used for cases with an α/β T-cell phenotype, whereas cases expressing the γ/δ TCR are reclassified as PCGD-TCL. 2, 3, 33 SPTCLs occur in adults as well as young children. Patients generally have solitary or multiple nodules or deeply seated plaques, which mainly involve the legs, arms, and trunk ❚Image 3A❚. Ulceration is uncommon. Systemic symptoms such as fever, fatigue, and weight loss, and laboratory abnormalities, including cytopenias and elevated liver function test results, are common, but a frank HPS is observed in only 15% of patients. Dissemination to extracutaneous sites is rare. SPTCLs have an excellent prognosis in particular if not associated with an HPS. For SPTCLs without associated HPS, systemic steroids or other immunosuppressive agents are recommended, whereas in cases of solitary skin lesions, radiotherapy is advised. Only in cases with progressive disease not responding to immunosuppressive therapy and in cases with HPS should multiagent chemotherapy be considered.
SPTCL reveals subcutaneous histologic infiltrates simulating a panniculitis with small, medium, or sometimes large pleomorphic T cells with hyperchromatic nuclei and often many macrophages ❚Image 3B❚. The overlying epidermis cells characteristically have a TCR g/d+, βF1-, CD3+, CD2+, CD5-, CD4-, CD8-, CD56+/-phenotype with strong expression of cytotoxic proteins ❚Image 3H❚, ❚Image 3I❚, ❚Image 3J❚, ❚Image 3K❚, and ❚Image 3L❚. New commercially available TCR g antibodies have been extremely helpful in differentiating between PCGD-TCL and SPTCL. In all 5 cases submitted to the workshop, the diagnosis of PCGD-TCL was confirmed with a positive staining for TCR g or d. Four of 5 cases (122, 127, 213, and 236) showed panniculitis-like lesions, which are frequently involved, but involvement of lymph nodes or bone marrow is uncommon. An HPS may occur particularly in patients with panniculitis-like tumors. 30, 34 PCGD-TCL is resistant to multiagent chemotherapy and has a poor prognosis.
In contrast to cases of SPTCL (Table 3) , the neoplastic infiltrates in PCGD-TCL are not confined to the subcutaneous tissue, but generally involve the epidermis and/or dermis as well ❚Image 3E❚, ❚Image 3F❚, and ❚Image 3G❚. The neoplastic mycosis fungoides, respectively. Most cases have a genuine NK-cell origin with no CD3 surface antigen and no TCR expression, together with a germline state of the TCR gene. However, there is evidence of a g/d T-cell origin based on immunophenotype or clonal TCR rearrangement in some cases. Current evidence does not suggest any differences in biology, clinical behavior, or prognosis between "T" and "NK" cases. 37 Thirteen cases of extranodal NK/T-cell lymphoma in the skin were submitted to the workshop. Concurrent nasal and skin localization was noted in 1 case (case 3). Dissemination to extracutaneous sites was described in 5 cases. A CD8+, CD56-T-cell phenotype was described in 1 case (case 132); in addition, a clonal rearrangement of the g-TCR gene was noted in case 78. One case of extranodal NK-cell lymphoma was observed in the context of renal transplantation, and should hence be classified as monomorphic NK/T cell posttransplant lymphoproliferative disease.
HV and HVLL
HVLL is one of the EBV+ lymphoproliferative disorders of childhood that has been recognized by the 2008 WHO classification. 38 Its name arises from the clinical similarities to HV, which is a rare condition of childhood associated with hypersensitivity to ultraviolet light that leads to a necrotic papulovesicular eruption with scarring on sun-exposed areas, typically the face and the dorsum of the hands. No ethnic or racial association is seen in HV cases, as illustrated in case 56, a white 8-year-old girl with HV. In contrast, HVLL is a lymphoproliferative disorder of most often CD8+ T-cell but rarely NK-cell derivation seen mainly in children from Asia, Mexico, or Central and South America. 39, 40 Although the skin lesions are not exclusively limited to sun-exposed areas and do not only appear after sun-exposure, like HV skin lesions, a seasonal increase occurs during the summer. 41 Recurrent lesions may be seen for up to 15 years before progression to systemic involvement, which is accompanied by symptoms of fever, wasting, lymphadenopathy, and hepatosplenomegaly. In some patients, episodes of the disease and HV-like symptoms are precipitated by a hypersensitivity to mosquito bites HV, hypersensitivity to mosquito bites, and HVLL appear to represent different cutaneous manifestations of chronic active EBV infection and produce similar histologic findings, characterized by NK-cell or T-cell infiltrates that may extend from the epidermis to the subcutis, showing necrosis, angiocentricity, and angioinvasion. CD56 is positive only in the NK cell-derived lesions, mainly patients with hypersensitivity to mosquito bites. As part of the disease definition, EBV must be demonstrated on EBER in situ hybridization in all cases. Currently a clear morphologic division is not seen between HV and HVLL. 42 Both disorders are EBV associated, and it has been proposed that the most useful criterion to separate these considered to have a more aggressive clinical behavior than cases with only dermal or epidermal involvement. Interestingly, in 2 cases (122 and 213) the infiltrates were confined to the subcutis and deep dermis, whereas the overlying skin was not involved. In 2 other cases (127 and 136), dermis and epidermis were not present in the biopsy specimens. Case 213 had a 10-year history of recurrent self-remitting subcutaneous nodules clinically diagnosed as erythema nodosum before a diagnosis of PCGD-TCL with predominantly panniculitislike involvement of subcutis and deep dermis was made. Unfortunately, biopsy specimens from these preceding skin lesions were not available. Similarly, in case 127, presenting with multiple subcutaneous nodules, histologically consistent with a diagnosis of PCGD-TCL, subcutaneous nodules had developed 3 years before the diagnosis of PCGD-TCL had been made and 2 years after successful cyclophosphamide, hydroxydaunorubicin, vincristine (Oncovin), prednisone (CHOP) therapy. Biopsies of these lesions were reportedly nondiagnostic or the lesions were diagnosed as lipoma. In both cases a relationship between these nonspecific or benign lesions and PCGD-TCL could not be established. Nevertheless, the presence of such nonspecific subcutaneous nodules may precede or follow a diagnosis of lymphoma (cases 127 and 213), and the strictly subcutaneous infiltrates (cases 122 and 213) and the apparently indolent course in some of these cases are more consistent with a diagnosis of SPTCL; these findings highlight the overlapping features between PCGD-TCL and SPTCL in these cases.
Extranodal NK/T-Cell Lymphoma
Extranodal NK/T-cell lymphoma, nasal type, is an EBV+ lymphoma of small, medium, or large cells usually with an NK-cell, or more rarely a cytotoxic T-cell, phenotype. The skin is the second most common site of involvement after the nasal cavity/nasopharynx, and skin involvement may be a primary or secondary manifestation of the disease. 35 Although the prognosis of nasal forms is better than that of extranasal forms, the overall prognosis remains poor. 36 Diagnosis requires a biopsy showing a diffuse proliferation of lymphoid cells harboring a surface CD3-, cytoplasmic CD3e+, CD56+/-phenotype, and a cytotoxic profile (positive for TIA-1, perforin, or granzyme B) ❚Image 4A❚, ❚Image 4B❚, ❚Image 4C❚, ❚Image 4D❚, and ❚Image 4E❚. Demonstration of EBV in the biopsy specimen (with EBV-encoded RNA [EBER] in situ hybridization or immunohistochemistry for latent membrane protein 1) is mandatory (Image 4D). Infiltration of the tumor cells is frequently angiocentric and angiodestructive, with frequent zonal necrosis (Image 4B). On H&E sections, subcutaneous localization with some rimming around adipocytes (cases 169 and 221), or extensive epidermotropism with Pautrier microabscess formation (cases 176 and 218), rendered a differential diagnosis of SPTCL and 
Primary Cutaneous CD8+ Aggressive Epidermotropic Cytotoxic T-Cell Lymphoma
Primary cutaneous CD8+ aggressive epidermotropic cytotoxic T-cell lymphomas are characterized by a proliferation of epidermotropic CD8+ cytotoxic T cells, an aggressive clinical behavior, and poor prognosis. 45 Clinically, these lymphomas have localized or disseminated eruptive papules, nodules, and tumors with central ulceration and necrosis or superficial, hyperkeratotic patches and plaques ❚Image 5A❚. These lymphomas tend to disseminate to mucosal and other extranodal sites (lung, testis, central nervous system, and oral mucosa), but lymph nodes are often spared. Involvement of the oral mucosa and/or tongue was reported in 2 of 10 cases submitted to the workshop (cases 131 and 157). The histologic appearance is variable, ranging from a lichenoid pattern with marked, pagetoid epidermotropism in early patch-like lesions to diffuse dermal infiltrates in nodular and tumorous lesions, in which marked epidermotropism and folliculotropism are generally maintained ❚Image 5B❚ and ❚Image 5C❚. Epidermal necrosis and ulceration, as well as invasion and destruction of adnexal skin structures, are commonly found. Angiocentricity and angioinvasion may be present. Tumor cells may be smallmedium or medium-large with pleomorphic or blastic nuclei. They have a βF1+, CD3+, CD8+, granzyme B+, perforin+, TIA-1+, CD45RA+, CD45RO-, CD2-, CD4-, CD5-, CD7-/+ T-cell phenotype. Uncommonly, the neoplastic T cells may express CD30, as seen in one of the submitted cases (case 85). The proliferation fraction is generally high.
Primary cutaneous CD8+ aggressive epidermotropic cytotoxic T-cell lymphomas should be differentiated from other types of CTCLs or cutaneous LPDs expressing a CD8+ cytotoxic T-cell phenotype ❚Table 4❚, including LyP type D (as discussed earlier) ❚Image 5D❚, ❚Image 5E❚, ❚Image 5F❚, ❚Image 5G❚, and ❚Image 5H❚. Differentiation from SPTCL (subcutaneous plaques and nodules), early-stage MF (eczematous patches and plaques), and pagetoid reticulosis (solitary slowly expanding plaque) is generally not difficult, in particular when the clinical features are taken into account. Differentiation from rare cases of CD8+ tumor stage or transformed MF, which may also show ulcerating tumors, may be much more difficult. Clinical information and histologic examination of preceding or concurrent patches or plaques are essential to make a correct diagnosis. Occasionally, patients with classic CD4+ early-stage MF may develop (ulcerating) tumors with a cytotoxic CD8+ T-cell phenotype, as illustrated in case 279. In this patient both the small neoplastic CD4+ T cells in early patches and plaques and the medium-sized CD8+ neoplastic T cells in a subsequent tumor showed loss of CD2 and CD5 as well as the same T-cell clone. Although primary cutaneous aggressive epidermotropic CD8+ cytotoxic T-cell lymphomas may occasionally express CD30, CTCL showing coexpression of CD8 and CD30 usually belong to the 2 entities is clonal analysis of the TCR genes. If the skin lesion shows a clonal TCR rearrangement, a diagnosis of HVLL should be rendered. Remarkably, the 2 HVLL cases submitted to the workshop were both adult patients with a history of recurrent skin lesions since childhood. Case 177 concerned a 31-year old Peruvian man with a 21-year history of blistering and scarring eruptions on the face, neck, chest, and extremities, as well as a hypersensitivity to mosquito bites, before developing mild systemic symptoms. A progressive disease course was noted in case 269, which concerned a 36-year-old Peruvian patient with facial edema, disseminated skin rash, and inguinal lymphadenopathy, who died of lymphoma 2 years later. Although HVLL is characterized by a monoclonal proliferation of T cells, its treatment remains uncertain. Chemotherapy has been used in many patients, but the effect is usually transient and does not induce sustained remission in most cases. A conservative approach is recommended as first-line therapy. 43 
PTCL-NOS
PTCL-NOS is a heterogeneous group of nodal and extranodal mature T-cell lymphomas, and primary presentation in the skin is uncommon. The diagnosis can only be made by excluding other specifically defined categories of mature T-cell lymphoma in the current WHO classification. Complete clinical examination and an accurate clinical history are critical to particularly rule out (transformed) MF or 1 of the 3 subtypes of primary cutaneous PTCL-NOS that have been recognized in recent classifications, ie, PCGD-TCL, primary cutaneous CD8+ aggressive epidermotropic cytotoxic T-cell lymphoma, and primary cutaneous CD4+ small/medium pleomorphic T-cell lymphoma (PCSM-TCL), which will be discussed separately. The overall survival rates of PTCL-NOS presenting in the skin are poor and independent of the presence or absence of extracutaneous disease at the time of diagnosis, cell size, or expression of CD4+ or CD8+ phenotype. 44 The panel considered PTCL-NOS to be the preferred diagnosis in 19 cases submitted to the workshop. In 11 of 19 cases (cases 52, 86, 112, 160, 166, 244, 249, 278, 283, 289, and 293) skin involvement was secondary to primary involvement of extracutaneous sites. In 8 of 19 cases, the skin was the primary site of involvement (cases 26, 29, 57, 183, 199, 203, 272 , and 282) and subsequently extracutaneous spread was reported in 2 cases (203 and 272). In most of these cases, it was impossible to definitively exclude late-stage MF from the differential diagnosis, because detailed clinical data or pictures of the lesions were missing. In cases 52, 57, and 183, the submitted diagnosis of a PCGD-TCL was rendered unlikely because of a lack of demonstrable TCR g/d+ phenotype. spectrum of primary cutaneous CD30+ lymphoproliferations (as discussed earlier).
Case 305 was a good example of a recently defined entity designated indolent CD8+ lymphoid proliferation of the ear. 46 This term has been used for cases presenting with a slowly progressive nodule on the ear (or nose) ❚Image 6A❚, which has an indolent clinical course and histologic features suggesting an aggressive high-grade malignant lymphoma ❚Image 6B❚ and ❚Image 6C❚. These cases show a diffuse proliferation of monomorphous medium-sized blast cells throughout the dermis and subcutis, which is separated from the epidermis concurrent patches and plaques typical of MF. 2 by a clear grenz zone. They have a CD3+, CD4-, CD8+, TIA-1+, granzyme B-, CD30-T-cell phenotype ❚Image 6D❚, ❚Image 6E❚, ❚Image 6F❚, and ❚Image 6G❚. Loss of pan-T-cell antigens and the presence of clonal TCR gene rearrangements provide further support for the malignant nature of this condition. However, the proliferation rate is invariably low (<10%). The skin lesions can easily be treated with radiotherapy or excision. Relapses may occur and will involve the ears again, but follow-up has been uneventful in all patients reported thus far. Recognition that these patients have an indolent clinical behavior despite aggressive histologic findings is important and should prevent unnecessarily aggressive treatment.
CD4+ PCSM-TCL
In recent classifications PCSM-TCL is included as a provisional type of CTCL defined by a predominance of small to medium-sized CD4+ pleomorphic T cells without prior or Plasma cells are generally present, in some cases even in large numbers, which may initially suggest a diagnosis of cutaneous marginal zone B-cell lymphoma, as illustrated by case 64 in this workshop. Eosinophils are generally few or absent. The proliferation rate is low, varying between less than 5% and at most 20%. Consistent with recent studies, the medium to large atypical T cells expressed PD-1, BCL6, and CXCL13, but not CD10 in all 13 submitted cases. 47, 48 The clinical presentation, architecture, and cellular composition of PCSM-TCL are strikingly similar to those described previously in so-called pseudo-T-cell lymphomas. The relationship between both conditions is a matter of debate. Five cases with a diagnosis of pseudo-T-cell lymphoma or atypical T-cell infiltrate (cases 10, 47, 113, 124, and 294), including 2 patients with a lymphomatoid drug eruption (cases 47 and 113), were submitted to the workshop ❚Image 7G❚, ❚Image 7H❚, ❚Image 7I❚, ❚Image 7J❚, and ❚Image 7K❚.
In the 1990s, the term pseudo-T-cell lymphoma was introduced for lesions with histologic features suggesting a CTCL but with a clinical presentation and clinical course more consistent with a benign condition. Two histologic patterns were described: a superficial band-like pattern mimicking plaquestage MF, with generally mild or absent epidermotropism and a nodular to diffuse pattern. 49 This superficial band-like pattern is typically found in patients using antiepileptic drugs and presenting with a solitary plaque or nodule (Image 7H). Case 113 of the workshop is a characteristic example of such a lymphomatoid drug eruption resulting from phenytoin. In most cases, however, the cause is unknown. Apart from the difference in architecture (band-like vs nodular to diffuse), pseudo-T-cell lymphomas with a nodular to diffuse growth pattern show the same clinical presentation and clinical course and have the same cellular composition as the cases with a band-like infiltrate: an atypical infiltrate with a predominance that most cutaneous pseudo-T-cell lymphomas, including both cases with an MF-like pattern (including lymphomatoid drug eruptions) and cases with a nodular pattern, contain clonal T-cells. Among the cases submitted to the workshop, 12 of 13 PCSM-TCL and all 5 cases with a pseudo-T-cell lymphoma, including the 2 cases with a lymphomatoid drug eruption, showed clonal TCR gene rearrangements.
During the workshop, the overlapping features between PCSM-TCL and pseudo-T-cell lymphomas in patients with a solitary lesion were widely recognized. Because differentiating criteria are lacking, cutaneous CD4+ small-medium T-cell lymphoproliferation was suggested as a unifying term for this condition. Alternatively, Beltraminelli et al 50 suggested the term "small-to medium-sized pleomorphic T-cell nodules of undetermined significance," and emphasized that these cases of small to medium-sized lymphocytes with variable numbers, but always less than 30% medium to large CD3+, CD4+, CD8-T cells; a considerable admixture with CD8+ T cells, CD20+ B cells, and histiocytes; a low proportion of proliferating cells; and no or only focal infiltration of the epidermis or follicular epithelium. Consistent with a recent study, in all 5 cases submitted to the workshop the atypical CD4+ T cells expressed PD-1, BCL6, and CXCL13 (Image 7I, Image 7J, and Image 7K). Obviously these characteristics are identical to those of the PCSM-TCL described above.
Demonstration of a T-cell clone and loss of pan-T-cell antigens (except from CD7) are currently used as criteria to differentiate PCSM-TCL from pseudo-T-cell lymphomas. However, with the introduction of more sensitive techniques to demonstrate clonality (Biomed-2 protocols) , it now appears should not be treated aggressively. Whatever term one prefers, there is consensus that patients presenting with a solitary lesion and the characteristic histologic and immunophenotypical features described herein have an excellent prognosis. A recent study suggested that staging procedures are not required in these patients, and that if the skin lesions do not resolve spontaneously after biopsy, they should be treated primarily with intralesional steroids or surgical excision, and only in exceptional circumstances, with radiotherapy. PCSMTCLs that do not meet the criteria of the cases described herein are rare and should be fully staged. A recent study has suggested that PCSM-TCL with rapidly growing bulky tumors, a low percentage of admixed CD8+ T cells, and/or a high proliferative fraction are at risk to develop progressive disease; these findings await further confirmation. 51 
